The glass samples were prepared in the series xK 2 O-(100-x)GeO 2 with 0 < x < 27.0, where x denotes the K 2 O mol%, by the solution method with high homogeneity. 
Introduction
Recently Brillouin scattering has been performed for various optical glass devices to investigate their properties for instance acoustic velocities both longitudinal and transverse wave and elastic moduli. There are a lot of studies of Brillouin scattering on -2 -alkali borate glasses [1] and alkali silicate glasses [2, 3] .
The physical properties show germanate anomaly [4] which means that the property values as the function of alkali contents indicate their maxima about the alkali germanate glasses. The germanate anomaly has been widely studied by Kamitsos et al. [5] [6] [7] and Henderson et al. [8] [9] [10] .
Germanate anomaly of density was first found by Ivanov and Evstropiev in sodium and potassium, and by Murthy and Ip in lithium, rubidium and cesium containing germanate glasses. The anomaly maximum varies the range of alkali oxide from 10 to 20 mol%.
A lot of physical properties (density, refractive index, micro-hardness, acoustic velocity and elastic moduli) of alkali germanate glasses show this phenomenon although those of alkali silicate glasses don't show such a phenomenon.
Currently, these are two principal models proposed to explain the germanate anomaly. The most widely accepted was first proposed by Ivanov and Evstropiev and Murthy and Ip. Their model attributes the germanate anomaly to a change in the coordination of G from 4 fold to 6 fold.
Another model was proposed by Henderson and Fleet. They suggested that the anomaly is associated with the longer T-O (where T is the tetrahedral cation) distances of GeO 4 tetrahedra (relative to SiO 2 ) and the effect these longer distances have on the accommodation of alkali metal cations in the network. In this model the addition of small amounts of alkali-oxide causes formation of three-membered rings of GeO 4 tetrahedra in the general vicinity of the alkali metal cations. These small rings create smaller network cavities and subsequent local densification [4] .
We have investigated the potassium germanate glasses to clear the mechanism of -3 -germanate anomaly i.e. acoustic velocity, elastic moduli and Debye temperature using Brillouin spectroscopy in 90°A scattering geometry and more experimental results are required. It has been found that the glass transition temperatures relate to the Debye temperatures.
Experimental

Sample preparation
Five glass samples were prepared in the series xK 2 O·(100-x)GeO 2 with 0 < x < 27.0 where x indicates mol% K 2 O content. All the glasses were prepared by the "solution method" [11, 12] . The advantage of this method is that the starting materials can be initially made reacted in an aqueous solution in order to achieve homogeneity. Chemical composition analysis of all the glass samples was performed through the method [13] . The result of it is shown in the table 1.
Brillouin spectroscopic measurements
This system is a Sandercock-type 3+3passes tandem multipass Fabry-Perot -4 -interferometer (FPI). The Brillouin scattering spectra were measured in 90°A scattering geometry. A free spectral range of 25 GHz was applied for measurement, and the scanning range was between ±20 GHz for the acquisition of the Brillouin spectra. An ordinary photon counting system and a multichannel analyzer were used to accumulate the signals. The measurement was carried out at the room temperature. The detailed description of the measurements has been written in [14] .
Results and discussion
The figure 1 shows the content dependence of Brillouin spectra in the potassium germanate glasses (0 < x < 27 mol% K 2 O) in 90°A scattering geometry. 
where λ 0 and Δν B90A,L,T are the wavelength of the laser (532 nm) and the Brillouin shift (in GHz), respectively. The sound velocities V L, T are proportion to the Brillouin shift as the equation (1) indicates. Therefore, the maximum value of the sound velocities is both -5 -at about 15 mol% K 2 O content. This value 15 mol% is more than the density maximum at 9 mol% K 2 O content [15] . This indicates the sound velocity does not correspond to the density of the glass.
According to our previous Raman scattering study [16] , the 520 cm -1 mode is the symmetric stretching vibration of Ge (4) 
where ρ is the density of glass [14] . All the moduli have the maximum at about 15 mol% K 2 O content.
The figure 4 shows the content dependence of the Debye temperature θ D . Debye temperature θ D was calculated by the following equation, 
where h, k, N A and M are Planck constant, Boltzmann constant, Avogadro's number and mean atomic mass, respectively [17] . The maximum of Debye temperatures (~325 K) of the potassium germanate glasses are also at about 15 mol% K 2 O content.
Kiczenski et al. show the content dependence of the glass transition temperature (T g ) of the potassium germantate glasses (Fig. 4) Figure 4 shows that the glass transition points decrease drastically above 16.7 mol% K 2 O contents.
Conclusion
The sound velocities and the elastic moduli were measured by Brillouin scattering in a 90°A scattering geometry. Debye temperatures were also calculated. 
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